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These and other similar studies (Hansen et al., 1981; Vinnikov and
Groisman, 1982; Gilliland, 1982i for example) acknowledge uncertainties
in their presentation of data and their formulation of conclusions.
They have been very helpful in raising questionsf suggesting relation-
ships t and identifying gaps in our data bases and observational
approach, and we cannot preclude the chance that at least one may be
correctly relating causal factors and temperature changes. However,
contrasting causal components of the climate change and differences in
data bases make it difficult to accept the results as reinforcement of
the general hypothesis of the C02-induced climate shift.

5.2.4 Steps for Building Confidence

Are results to date sufficient basis for declaring that a climate change
due to increased CC>2 has already occurred? Given the potential impor-
tance of such a finding, we must require a high standard of agreement
in attributing climatic effects to causal factors.

Methodologies for determining the statistical significance of sug-
gested climatic changes have recently been discussed by Madden and
Ramanathan (1980), Wigley and Jones (1981), Klein (1982), Epstein
(1982), Hayashi (1982), Murphy and Katz (1982), Katz (1980, 1981), and
an international group (World Meteorological Organization, 1982a).
Epstein, for example, decomposes the time series of observations of a
climatic variable into three componentss a "natural81 climatic mean, a
possible climatic change induced by some extrinsic factor such as
C(>2, and a random variability. The natural mean may be taken to be
constant, or it may include the estimated influences of some forcing
factors, e.g., solar or volcanic activity. Various hypotheses
regarding the climatic change may now be stated and tested.

The conclusions to date have depended crucially on the 'assumptions
made regarding the underlying climatic trend, the increase of C02
between the mid-nineteenth century and recent times, and the expected
C02 influence. Once the hypothetical C02 signal is prescribed on
the basis of estimated C02 concentrations and model simulations, the
remaining variance of the climatic record is partitioned between the
fluctuations explained by other external factors and the unexplained
fluctuations deemed to be "noise." Reduction in the unexplained
variance relative to the variance explained by C02 is taken as
supporting the hypothesis of C02 influence. It is difficult to draw
unambiguous conclusions from studies of this type for the following
reasons: *

1. The natural variability of global mean temperature is imper-
fectly known because of the relatively short period of instrumental
record. Moreover, the spectrum of observed climate variability exhibits
considerable power at low frequencies. In other words, natural climate
variations have been observed on time scales commensurate with the time
scale of C02 increase. At least in part, these may be attributable
to external factors whose influence might, in principle, be removed.
However, an unknown and possibly large amount of natural variability or